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(57) Abstract 

Cyclic peptides containing as constituting strand(s) one or two amino acid sequences selected from among amino acid sequences 
Glu-Ala-Asp-Asp-Arg and Ser-Gln-Lys-Glu-Gly; and AIDS vaccines containing these cyclic peptides as the active ingredient. Preferably, a 
cyclic dodecapeptide represented by formula (I) and an AIDS vaccine containing this peptide as the active ingredient. From the viewpoints 
of absorption in vivo and antibody expression, it is desirable that active groups selected from carboxyl, amino and hydroxy! groups 
contained in these peptides are attached to substituents. The above cyclic dodecapeptide can neutralize the second receptor in the infection 
of human beings with HIV-1 virus. 
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m m w 

^KS:a'j:--rX7i:7^>{cSC-rSo ^ izmt < it. CXCR4R 

C C R 5 t^lttl^m 2 ^mW^^ L T H I V - 1 Jl^^^ 

10 -t 

i ^ X'CD^l^tt -^7 ;UX (H I V - 1 -^-r^UX) t h^^BtJC 

f'Jffl^ -5^ 2 ^^1* (Hr7:7>KU-fe-^^-) 1 9 9 6 ^Iz^M.^ 

15 tlTl^-S (Yu Feng et al. , Science, 272. 872-877, 1996 ) o C 

2 ^imwit-t-^-izm^^ ti-c\^^ 6 ^ i7 ^ o c X 

CR 4J^a'CCR 5 iU^f^nTU'S 2@i|cD^^#:Tr*^o H I V 

h © >^N°I$> -7 ^ D 7 T - ^fc^fflSSt-J^^-r ^ :i t ^ -o 
20 Tl->6o 

— =i-7f7-9-xA®/1s^l~2%©A'J?{iH I V - 1 ^ -( Jl7.(D 

^S<*:-eab'5^2^^i^(CXCR4. CCR5) ©it^s^^^JMab 
^\^[tm.^m^'^±'\&.K ^ h(Dl:'$>^ Z t^<m^n LTI>^ (Rong 
25 Liu. et al. , 86, 367-377, 1996 ) o 

Z n ^> H I V - 1 O ^ Jl^ 7. (D m-^W ±iZ itm 2 §^ 
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10 

T -^fflflSI^{^:fo{:)- m 2 (IB§|g : C X C R 4 

) RZ/-^ ^ u y r - 'J^mmiz^ijr 2 ^^i^ (IB§|g: CCR5 

15 >/^°^ K^^'+'OH 2 /Jn;1^- ^ (UPL) ^^g^-r^2^©^ 

>r5'^^^K<hLT> T-lffllSI^SJ^OG 1 Uws - Al a,8o - 
Asp, 81 - Aspi82 - Arg,83 is T^7n-7T — /Iffl ^ S 
3^0Seri69 — Glni7o — Lysi7i — GIuitz — Glyi? 

3 m 2 ^mW'^^m^ ^ t^<x^ -S H I V - 1 Ji:;^m 

20 mn±ifL^(Z)m.iii(7:>fzi6cDmm^^tjim(Dm^^mt txmm'^mx 

)i - ^ n ^ -^^ < t h ^ mo:>r I J mw,n. rz/-^ ^ y r 
- i^^mm(D'm 2 >/^°^®4^®^ 2 /hJi^-ztK^-^ti^^p 

25 U < t ^ 5 #1 ® T ^ J mW^Wi^ ^M\ttlfz l"s X 2 S © T $ 7 M 
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$ ^ :^^mU. T i y MiS^iJG 1 u - A 1 a - A 

sp-Asp-Ar gSiO'T^y MSS^iJ Ser-Gln-Lys- 
G 1 u - G 1 y ^>ig{i'n/c 1 2 T ^ 7 M IE ^ij ^ ^ Sic ii 

10 6 X -7 i> ^ > i -r -s c i {c#M;:?^'* -5 o 

Arg— Asp— Asp— Ala— Glu— Gly 
Gl y-Asp-Se r-Gl n-Lys-Gl u 

15 

20 m(Dmi^ v'v-'tf K^^-To mi {c*J^,^TT-lffl§a3^©^2^ 
> ^< ^ (CXCR4) itm 1 ji^-^. m 2 ju-^^ m 

3 >^RC/^ 2 /Jn;U- ^> '5 3ZI*:Sit^W L. ^ o 7 

r - i^^mm<D^ 2 ^mi^^ > ^< :> (CCR5) hmiJl- 

m2>'i/--y. ^ 3 >'U--^S.c;^ 2 /J^;^-■^;6^^>/c^'5 5:^*^3t^ 

25 w-r o 

T -IfflSai^®^ 2 (CXCR4) cjn © ^ 2 

/Jn ;U - {C (i . T ^ y M lE^iJ G 1 u 1 7 9 - A 1 a , 8 0 - A s p . s , 
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-Aspi82 - A T g i ^ s i)<^ t tlX ^ lO ^ ttz-^^rziyr-i^^ 

mu(Dm 2 ^-mw^ y ^< ^ 's.'^i- (ccrs) ^com 2 /\^)v--f\z 

(i. T$y^iS^iJSer,69 - Gln,,o - Lys,7i -Glui, 
2 -G 1 yi73 ;*^"^^tlTV>-So 
5 ItifS CXCR4iCCR5 © f^^ 2 /Jn;1/- -fCDT^J Mi2?iJy&^ ^> 
^'^.J'SM'^^^ K^X^-itT-Ai^^^^ Ki LT-G 1 y-A s 
p -^^n^ LT^^B^^^f T. :*:^B^©|rjfB5S:; (1) tr^^ti^if 

o 

10 ffJsSSC (1) n?. 31 t*c 757^7^5^ KJC-^t tL 6 :^ /l-^^ 

CHs (CH2)n-C00 H 0Jig)35M^S ( n : 0 - 2 0 ) 
15 . RC/ 

CHa (CH2)n-0HOT>'b=J - yU^m ( n : 0 - 2 0 ) 

^ ^ ij ;u T ;P n - ;ix , ^ U X ^ T ;U i3 - ;U . ^ ^ ;l/ T 

^UT Jl^ — JU ^ {f t> tl ^ o 
fulBsS; ( 1 ) -e^^ n-SSt*: Kx;^^:/^: K(iH I V - 1 ^ 
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K ^ ^ 5^ K - -7 ;u ^ y ;u tit H ^ ^ ^ K ( ib§ If : C D P - M A P 
'^n^o H I V- 1 ^uxoi^^i^^^tttco i^T«> ±fB:5--^-e 

m\^x%mK ^^mw i v - i 'i7-r;ux-/Stt^?iij^-r^c<i:{cj:^) 

o 

10 Lfzt^-^X. fu ISxJ: ( 1 ) T-^ $ -5 K T^" 7^7 ^ :^ ^ F > H 
ffl Tr afe ^ o 

;$:^Hfl© ji-r XU ^ T$y ^le^ij Glu-Ala-As 

15 p-Asp-Ar g JtO'T 5 7 KIS^'J Se r-Gl n-Lys-G 
1 u - G 1 y ^^ibMi^ntz 1 mXit 2 g©T 5 J ^lE^iJ^^^Hi 

^$n>5i^{c(i. igM. «ft^> 5^^. m.mm. mit7\^mm. ^^m 

{Zl 7Jn o 

25 
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Arg— Asp— Asp-Al a— Glu — Gly 

I \ ^ (2) 

Gly-Asp-Ser-Gln-Lys-Glu 

I 

5 MAP 

±iB^ ( 2 ) T^-r^t^ K 7^757^^^ K -MAP l^jl{z9->' 
:t U — ;I/ y h ^ Jltl JlrT^^Jl / f - ;U X ;l/ ^ A y ^ ;b X ;U 
7j^-h (Fmoc - DSP : man^. Novabiochem UM) 5 

10 m^r^ mm^ \^y^' ti ^-f^ k-map©k4 oe - t$ 

n >y ^ L ^ ^ 7?7 ^-i^' 4^ S ( E 5 ^ E 7 . D 9 ^ D 1 0 ) ^ E D 
DCC> B O P ^-e-/Stt'fb L > jlfiJOi^i^T;!^ 3 [CH 
3 (CH2 ) „ -OH] <&tin;iXiX7^;Kb-^'5o tfz±m^ (2 
) -e^^^t*^KT-':^^-/^K-MAP®Se r0 7j<^S^^i^n5 
15 -fK CCH3 - (CH2 ) n - COCn i*{Cc}:«9J^X7^;l/c!:LT 
SJfe F moc L m . ^ ^ K -7 ^ ^ > ® i LTffll^^o M^i^^ 

> 71; ( 2 ) -tr^-r^t^^^^ K - M A P i <9 . fg^:/^ K - 
M A P /&<^^3^^@#>fb L. tjT:#:^m;iL. j:. X -^7 ^ ;U x © 
20 ^^m-t ^ C ti:i-^l 6 o 

mnm. ti-:r^)vn. 4 ^ a tf -f-^ jimJ mm<Dmm^<mif 

Kj^^j. M^^ij. mmm. m-Rm. ^^m. m 
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. —B^tziQ 0 . l~1 0 0 0mg/kg ^ fi-^gJc A (3 LT 

mmm i 

(1) H I V - 1 m 2 ^mi^ 2 mcD^ 2 /Jn;U- ^Bfi5c4^ ^ 

10 m^mi^ir\ M -e ^ ^ ^ K ^ -e # a 2 - n D h ij V ii' n 
^ K^litllg 0. 25mmol (368mg) L Tffl l> ^Co ^ 

^ K g5c F m o c ( 9 - 7 ;U ;t — ;U ^ h 4^ :^ ;U ^f^' - ) ^ 

$xhu-{ctt&oT. ~i 2) (D ^ F m o c - mm^mr 

15 -eC5^1^*^'^^fiJcL. F m o c -diJii^M^ K=gtJi^^^#^Co 

1) Fmoc-GIy-OH l.Ommol 

2) Fmoc-L-Arg(Pmc)-0H 1. Ommol 
Pmc:2, 2, 5, 7, S-^V^y^^Ui^o-^^-G-X 
jr. 71/ 
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B o c : JU^^i^ij JU^H-Jl 

10) Fmoc-L-Gln(Trt)-OH 1. Ommol 
T r t : h ij f - ;U 

11) Fmoc-L-Ser(tBu)-OH 1. Ommol 
5 t B u : t - y ^ ;l/ 

12) Fmoc-L-Asp(0Bzl)-0H 1. Ommol 
0 B z 1 : O - ^> Jl 

mBxm-cmi^titzum^-f^ \''mm o o omg) ^mmx h 

^)-yuu:x.^J-)V/'J^xiu:^^y (1 : 1 : 8) -M?t5ml^ 
10 ^Px.. M'/ST-S O^M}^L. Mii LTiiM-ej^gi L /-ciiijii^^^-/ 

ifiil 7^7 ^-i/^ K® C ^ii^G 1 y ® v^PS i T 5 y T^iS 

Asp (OBz 1) ©T^yS^IS-^^-ii-. ^fcK7=^'757^-^5^K^ 
15 i!^© ct ^ {C^s5c L /Co 

ffiiJil^SaifiMKT-'T^^-^^Kl 3 Omg^l 0%hU7noj:.^ 
y - ;i/^#tr y ^^^U^-^;!/ A 7 ^ 8 0 m l {C L . O V" 

h u T 7^ - - 1 - -r ;u - ;t 4^ V - h u X - ( >^ y f - T ^ y ) - 

;t;X5^^J^'^A^4^■t^■7;^;^■^7^X7JL-h (IB§li: BOP) 

20 -y^^ Ko 5 f^«Jnx.x 2 4 BtPa^, ^iST-S^tS LMf&$ -a-, '^•^(^it^e 

^ T{|iJII^M^t>C^y^ K 8 0 m g ^If /Co 

C 0{|iJiI{^M3^t'c K7=':^^y^ K^ v^y f-;!/:^^;!/^ T x K 1 0 m 
1 -^t? L . 5 A ^ ^ 5 0 m g ^^0 ^ T 7K ^ X T- 2 4 H# 

25 ^ f- K (1 5 m g ) ^ # /c o . ^fc K 7=' ^ ^ ^ ^ K ® fig 1^. ^ 
^MS^^^*{cJ:^9^S^^ML> l^-lf-vx (MALDI-TO 
F MMa^^-t/fit) T-«tlS L /cc Tt2®^ 1 fc U-lf' - V X C J; 



8 



wo 00/47609 



PCT/JP99/06174 



^^■f^ y^'Rv^mm c$m^) ^rf^ k^si^mso^'Umijm^s-^ l 

/Co El 2 {c. KRO^'^Jii (#^^^) KOM A L D 

I T O F MSa^^lfrX^i^' h^l/^^-To Z.o:>m^ i.'^i^m^ 
. L . tK^^M* 1 8 ;6^ii^^^-r 6) ct «9 ^t>c Kx ^^^^ 

5 K ^ ^ If. L o 









ii 1^ 


lit 


m\ \% 


10 




1287.53 


1288 
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1288.54 






1305.54 


1306 


55 


1306.73 



15 ( 2 ) KT-'757-^y^ K - M A P (IB§m : CDP-MAP) 

ii =y ^ ^ )\y'm^^m.MXk^ fti ^-f =f- K ( IB§i§ : C M - S 

B C D P ) © 7^ ;U 4^ V i M A P - ^li^g © 4 ^ fe^ 'i? U U >^ > ® 
yS^BOPi*{cJ:'9?:^®J:-5{cLT^^$-li-/io 
20 MAP - mm ( 0 . 4 6 mm o 1 4 55- 1i5 'f" U U >^ y / Ml^^ 7 
Omg (3 2 //mo 1) ^v'y^^l/^WUAT^ K-efl^^fl^-tf. 2 0 
% \i ^ ^) V y / 'J =i- )\, uy \ K ( BSfg : D M F ) 1 Cm I T' 
3 0^ MAP -^tfl^cDfl^^^ (iJfe F m o c ) l^^. ^ v ^ o y 

- ;u 5 m 1 T- 3 iHl-^fl^ L > ^ y ■:/ D y - ^ L T 4 U 
25 U > ® T ^ y ^ S tt5 ^ -ti- o C © M A P - ^fli :^ 'i^' + > 
y ^ ;u {|!J il ^ K x ^ ^ >^ 5" K y 5^ >'U ^wu A T 5 K ?S 1 0 
ml ( 3 2 // m o 1 ) ^1^^. B 0 P T ^ ^ ^ -ti" /c o {|IJ§I<*^^ 
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t^KT-'^^:/^F (^m : SBCDP) -MAP-^^J3g{C>t^fLT'^ 

'^iz^-o T h u 7 ji^ amm (mm : t f a) t-^-^^ f^tj]<o m 

L^^^i;KT-'^^-:^^K-MAP (ffiSig: CDF-MAP) 12m 
g^t#T. irL^t^KT^7?7^-/5^K (Bgig : An t i - CDP) 

(3) trL3^)KKT^';^^>^^K (An t i - CDP) ^ J ^ u - 

jitfi^^mm-t ^fzibcDTy -fe Y^inij^-e^ s c D p - \i>mm ( 
^ ^ ^ >Miii) (Dmm 

10 ©T >y -fe^ ffltiti^ti. ck -5 {C L TPM L /Co ^fc:h->^X^i- 

— >^'+^y hy' — ^T.'U (Chiron Mimotopes Pty Ltd, Clayton, 
Victoria, Australia ) {c o T . {liJii^^M^^t*: K 7^ t!? ^ ^ ^ K ^ 
ii^mm =y t> >MIg) 0 5fe5S® >S - A 1 a |g ^ -if T . C D 
P-t"'>^flg (^^'^^^Ig) ^nfz. 

15 (4) * y o y U K--vcD|^M 

a 1 b/c -^-j; x^S^^^ S■^{c^^£l^'i•MH^ESS (P 3 U 1 

H A Ti^ilteT-j^SiJigft L . ^^ -7^' U K - ^ ffl flS '3 n ^ - ^ Jf^ j?^ L 
20 fc Jc;b{;io 1>T. ^ © ±^ ft ±yt 4^ CD trL^$:ffi ^ trCil ^ :/ 5^ K^ffll> 
/cv;L.5^ - t° > -7 >r Hf iftJi J; <9 L . tn:#l®'ti i ^ijir L fz^U 

K^^^'^D^^ 1 m g /m 1 ® Xi^-e P B S (-) KmmL 
25 > C n i ® {b -e ^ ^5 F r e u n d sl ^< > K ( F C 

A) tfzUFreund ^^±T ^ > K ( F I A ) i 1 : 1 . 
2 — 1:1. 4 cDit^-eflfD L. lil^n L /c Ji -7 >^ 3 >^ffll^/Co 
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Z (D ^ jli^ 3 y ^ 1 1 \b\ ^ it 404 0 Op. \ / ^ 7.(0 

A i o 3 >^ffll^fco m^'^^it. m^^mm:T I ti n 

Mil L T;6m^> K (MAP) ^$S^^n^^2 0 0 fi 

5 g/m 1 £D2i^T-P B S (-) L 'fc ® ^ ffi . 2 0 0 1 

® W ffl JJ^ ® fi M S O^IH !S ill 

3~4 B^fc X^^jfiliic^^ -ti-. W^BBS^iSttS L . Hank's 
10 balanced salt solution ( H B S S ) 4^ T- i5 C L T > /glfil^-^^ <y ^ t 

J: *9 55^ifal$^^* L /c i^(D^m-%^mt L /Co P 3 
Ul :fl$;^HllS=l : 8 — 1 : 1 0©it^T•M'^L:^^t^^f^'^> %^ 
n/c^ U h {C;f° U J-f^ U > ^' U :i - JimM^^^Wt ^ C <h "eBi-^ 
^^fo/co i4'^^a^> H A Tt■g^ifi^c^^:^^{cMS L /c 4 8 

15 jn-;l/^ L/- h {c t i > 3 7 °C-trl!l!^l|fflJ}a;6^'3 n^-^J^^^S ^ 
TJ^S^O^ o /Co 

(Din:#:M 7'" U K - V ® X ^ U - — > iJ'* 

fzo ^ if {c (i . — <:^iiT:^*: i LT/N-r 7" U K- ^0±S«_hrt. ^ 
}k^W t LX^)lir^ i/ (POD) mW^Vi^ ^ 7. \ g G . m 

feSMiLTTMBZ (3, 3* . 5, 5' - V / ^ )\y ^ y 'J 
25 >^>) > J^c;^fe^±?g i L T 0 . 3N H2S04^ffll^>±-^ 
:g4 5 0 nm. #ffB-/^:g6 3 0 nmCPKTt^^zRiJ^L/Co 
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m^^rr-^fzo 2 u - :z.y ym\^^ffU\^% ihtifz^ ^ ^ u - 

10 K- -7 5|z^ 1 1 ^ 2 ^ 3 0 (cxms^m^^x^st*: 

W5^Bfr {-^itS-^ F E R M P - 1 7 1 9 8 i: L T^ffE $ tl. ¥fiSc 

1 1^1 0^2 7B{cy^'^xh^,i5^{c«o< mm^n^^it^^ 

(PERM BP - 6 9 2 5) iLT^W^n/Co StiZL/ilBflSli 

15 ( 5 ) iJtH I V -/Stt® 

ijiH I V -/Sttfitu ffl ^) ® (Y. Maeda. et al. 12th World AID 

S Conference Geneva, Abstract P4, June 28-July 3, 1998) ti£ 

-DXBi^Lfzo ^mmm^<i'?tiiLfz^cDP^y 9 u - i- ji^^w^ 

20 SacDlH^^^^Tf-fe^e -Si^^-^^ffil^/Co -^^W^^tsi^^}^ (2 0 
0 1 ) {i> H I V - 1 -r ;UX©J^^^^>r^M i J:k^ LT. 3 0 
^T->r^.^,® 6 1%. 6 0 3 5 % {c{gT^ -ti-. H I V - 1 '^7 ;U 

25 Mm±®^iJffi^t^'tt 

XiiC C R 5 tPff^n^^ 2 ^^l^^iTh LTH I V - 1 ^ 
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^ ^ 4" $ -y: a C «h T- ^ -5 4^ trC #: ( tit H I V - 1 ;U X -/Stt 

5 



10 



15 



20 



25 
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it ^ © $5 ffl 

5 2 ^ com 2 4^ ji--fiz^^ m>{pts < t h 5 m(D 

2. T^yMie^'JGl u-Al a-Asp-Asp-Ar gS.C/T 
^y^lE^iJS e r-G 1 n-Ly s-Gl u-G 1 y ihmiltltz 
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